The magnetic susceptibility of powder samples of Sm2(W04)3 has been measured in the temperature range 4.2 to 300 K. At low temperatures the measured values disagree with those calculated for Sm 3+ -ions using Van Vleck's theory. The high values below 100 K are assigned to magnetic exchange and dipol interactions. There might be magnetic ordering below 4.2 K. The effects of the crystal field and impurities have been shown to be unimportant.
The magnetic properties of samarium and europium ions are unique among the rare-earths 1 . They do not obey Hund's formula and the usual Curie Weiss law. The descrepancy between the theoretical and experimental values of the magnetic susceptibility is removed by inclusion of the second order Zeman effect 1 . Because of the unique behaviour of the Sm 3+ ion and the magnetic ordering observed in some of its compounds 2 -3 the study of the magnetic susceptibility at low temperature of more of its compounds seems interesting and important. Such studies can give valuable information regarding magnetic ordering, phase transitions and exchange interactions. For the last few years we have been studying the transport and magnetic properties of rare earth tungstates 5-7 . This note reports our studies of the magnetic susceptibility of Sm2(W04)3 from 4.2 to 300 K. No such study exists in the literature till now.
Samarium tungstate is light yellowish in colour, has a density of 7.32 g cm -3 and a melting point between 1150 to 1220 °C 8 . It has a monoclinic unit cell (a = 7.711 Ä, 6 = 11.504 Ä, c= 11.468 A and ß= 109.8°) and belongs to the C2(Cch) space group with four molecules per unit cell. The lattice can also be looked at as pseudo-orthorhombic with the unit cell dimensions a -7.68, 6 = 11.504 and c = 21.41 Ä. The unit cell in this case contains 8 molecules 8< 9 .
For of the preparation of Sm2(W04) we have used the method reported by Brixner and Sleight 9 . Our starting materials were Sm203 (99.9%, Fluka AG, Switzerland) and analytical grade W03 (99.9% E. Merk, Germany), both dried at 900 K for a few hours. The structure of the product was checked by X-ray powder photography. The melting point was in the range mentioned above. No mass spectrographic studies were done. We expect the original impurities (0.1%) to exist as oxides or tungstates. The magnetic susceptibility was measured using a Vibration Sample Magnetometer. The sample vibrates perpendicular to a constant and homogeneous magnetic field and the a.c. signal induced in a pair of pick up coils is measured and compared with that from a nickel standard sample. The magnetization of the powder sample (l~50mg) could continuously be recorded as a function of temperature (4.2 to 300 K) and external field strength (0 to lOkOe). The results are shown in Figure 1 . The main contribution to the susceptibility comes from the Sm 3+ ions. It is well known that the energy separation between the consecutive multiple levels of Sm 3+ for different values of J is very small compared to k T. The applied magnetic field can admix the ground state (7 = 5/2) to multiples with higher values of /. Hence, in order to calculate the magnetic susceptibility of the Sm 3+ ion one has to take into account the contribution of higher states 3 . Van Vleck (1932) was the first to point this out and has given the formula
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where Ej is the energy and yj the susceptibility for the J th multiple level. The susceptibility of Sm 3+ ions has been evaluated by various workers 4-6 assuming a simple form of spin-orbit interaction. The result of such calculations, taking the number of Sm 3+ ions to be that in a gram mole of Sm2(W04)3, is shown in Figure 1 . The theoretical susceptibility of Sm 3+ decreases quite rapidly with increasing temperature, goes through a minimum and then starts increasing again. This behaviour of Sm 3+ is at variance with the Curie-Weiss law in which the susceptibility continuously decreases with temperature.
As evident from Fig. 1 our observed magnetic susceptibilities are larger than the theoretical ones, especially at low temperatures. The difference between the experimental and theoretical susceptibilities indicates a slight ordering of magnetic dipoles at low temperatures, giving a possible antiferro-and ferromagnetic ordering between sublattice and intralattice 13 ions, respectively. The difference in the number of dipoles at unquivalent sites may lead to a weak ferromagnetism 13 . This ordering can be verified only by neutron diffraction experiments for which we have no facility. However, it may be pointed out that such an ordering is expected only below 4.2 K. It is well known 14 that the simple dipole-dipole interaction is strong enough to align the dipoles below 1 K but not so at higher temperatures. The weak ferromagnetism arising, therefore, can not be attributed completely to dipol interactions.
An other possible reason for the increase in the susceptibility are paramagnetic impurity ions with a high effective number of Bohr magnetons. The maximum amount of impurities which can be present is 0.1% according to the stated purity of the substances used in the preparation of the Sm2(W04)3. The common impurities expected are the other rareearth ions. It can be verified that their contribution would be too low to explain our experimental results at low temperatures.
Besides impurities, the crystal field can effect the x values 14 . The effects of the crystal field are, (i) to break the coupling of the L -S vector so that the states are no longer specified by their J values (ii) to quench the orbital angular momentum so that the spin alone contributes to the susceptibility. At lowest temperatures only the ground state is expected to be populated. The ground state of Sm 3+ is 6 H5/2 giving L = 0. Thus the crystal field effect on this ion is expected to be very small. In general rare-earth ions are little affected by the crystal field 14 and it's effect is to decrease the % values 14 ' 15 . Thus also the crystal field cant contribute to the large % values.
